Miniaturization of a hepatitis C virus RNA polymerase assay using a -102 degrees C cooled CCD camera-based imaging system.
Innovations in detection technologies have allowed us to develop a novel assay in 1536-well plate format and assess the advantages of screen miniaturization compared with conventional high-throughput compound screening in 96- or 384-well plates. An HCV RNA polymerase assay has been miniaturized in 1536-well plates by using a new detection technology known as LEADseeker homogeneous imaging system. It uses a -102 degrees C cooled charge-coupled device (CCD) camera and newly designed scintillation proximity microparticles. The miniaturized assay used europium-doped streptavidin-coated yttrium oxide (YO(x)) or polystyrene (PS) microspheres to capture biotin-labeled [(3)H]RNA product transcripts. Beads in proximity to the radioisotope convert the emitted beta(-) particles into photons having wavelengths in the red region of the visible spectrum, optimal for detection by the CCD camera. Because the camera collects light from all wells of the plate simultaneously, 1536-well plates are imaged as rapidly as 384-well plates, on the order of 10 min per plate. The assay has a signal to background of approximately 20-fold, satisfactory for high-throughput robotics screening. The enzyme kinetics and potency of a known inhibitor were similar to those obtained from the conventional assay using scintillation proximity assay (SPA) beads and a scintillation plate counter. Furthermore, the newly developed microbeads (emitting at 610 to 620 nm) are less prone to quenching effects caused by yellow-colored compounds, than conventional SPA beads or scintillation fluid (emitting at 400 to 480 nm region). Thus, the LEADseeker imaging system is a useful new tool for miniaturization of assays for high-throughput screening.